► We explore if labeling effects continue even after labels are abandoned. ► Participants judge similarity of drawings of female body types with and without labels. ► Silhouettes sharing the same label are perceived as more similar than those having different labels. ► When the labels are removed, the labeling effects are diminished but they persist. ► It did not matter whether the labels are simply abandoned or had their validity challenged. Labels exert strong influence on perception and judgment. The present experiment examines the possibility that such effects may persist even when labels are abandoned. Participants judged the similarity of pairs of silhouette drawings of female body types, ordered on a continuum from very thin to very heavy, under conditions where category labels were, and were not, superimposed on the ordered stimuli. Consistent with earlier research, labels had strong effects on perceived similarity, with silhouettes sharing the same label judged as more similar than those having different labels. Moreover, when the labels were removed and no longer present, the effect of the labels, although diminished, persisted. It did not make any difference whether the labels were simply abandoned or, in addition, had their validity challenged. The results are important for our understanding of categorization and labeling processes. The potential theoretical and practical implications of these results for social processes are discussed.
Introduction
The tendency to classify objects into categories, and to attach labels to those categories, is ubiquitous. Labeled categories can function as psychological 'equivalence classes' and affect our perception and our judgments of their members (e.g., Eiser & Stroebe, 1972; Goldstone, 1995; Hacking, 1995; Kenney, 2002; Maruna, LeBel, Mitchell, & Naples, 2004; Rosch, 1988; Tajfel & Wilkes, 1963; Whorf, 1956) . Early research by Tajfel and Wilkes (1963) investigated how the application of category labels would distort the judgment of simple objects, and social psychologists have dedicated considerable effort to understand how the content or meaning of category labels structure perception and behavior (e.g., Allport, 1954; Darley & Fazio, 1980; Rosenhan, 1973; Rosenthal & Jacobson, 1968; Rothbart, Davis-Stitt, & Hill, 1997) . Rothbart et al. (1997) experimentally varied the placement of both category boundaries and labels and assessed their effects on the judgment of similarity of pairs of individuals. The results showed that -compared to the baseline condition -both boundaries and labels had additive effects increasing the similarity of within-category pairs and decreasing the similarity of between-category pairs. More recently, there have been attempts to separate the content or meaning of the labels from the nature of the labeling process itself (e.g., Carnaghi et al., 2008; Foroni & Rothbart, 2011; Gelman & Heyman, 1999; Walton & Banaji, 2004) . This research demonstrates the greater power of nouns over verb predicates in making behavioral inferences (Gelman & Heyman, 1999) as well as the greater impact on person perception of nouns compare to adjectives (Carnaghi et al., 2008) . Recently, Foroni and Rothbart (2011) examined the influence of labels' semantic content on the strength of categorization effects using a paradigm in which participants are simultaneously given information about an object's position along a meaningful continuum, as well as the classifying labels associated with regions of that continuum. In their research the social context and source of the labeling, and the semantic content of the classifying labels were manipulated. The evidence consistently showed that judgments of categorized objects are strongly affected by the presence and strength of labels, independent of the context, source and consequences of the labels.
The present paper builds on these findings and investigates the perseverance of labeling effects, that is, whether the effects of a set of category labels continue to exert its influence even after the labels themselves have been removed.
Consider the often-heard complaint by statistics instructors about the common practice of converting continuous measures into discrete categories, where information loss increases as the number of grouping categories decreases (Glass & Hopkins, 1996; Levin, 1987) . In personality research, for example, the dimension introversion-extraversion is measured as a continuous variable, but frequently dichotomized in data analysis. This practice functionally ignores the large variation within each category, and exaggerates the differences between individuals who are barely on opposite sides of the boundary. Despite admonitions to let continuous measures be continuous, the siren call to group continuous data into discrete categories proves difficult to resist. Although categorizing and labeling continuous data has the virtue of simplifying a data set, it has been suggested that such categorization may not only temporarily "distort" the meaning of the categorized objects (Darley & Fazio, 1980; Fiske & Neuberg, 1990; Hamilton, Sherman, & Ruvolo, 1990; Miller & Turnbull, 1986) , but may also produce a more stable change in the way we perceive the categorized objects -even when the arbitrariness of reducing continuous data into simplifying categories is explicitly acknowledged (e.g., Harnad, 1987 Harnad, , 2003 .
The phenomenon by which continuous variation along a physical dimension is nonetheless perceived as a series of discrete regions (e.g., in speech perception) is referred to as Categorical Perception (CP), and has been extensively investigated by cognitive psychologists (e.g., Harnad, 1987 Harnad, , 2003 . Harnad (1987) argues that applying a categorization system onto a continuum is the same as an "analog-todigital conversion" (p. 542) that records a continuous region of physical variation into a discrete, labeled equivalence class even when there is no discontinuity. Such induced conversion due to the use of the categorical system (cf. Snowdon, 1987 ) may result in a loss of information that can't easily be regained once the categorization system is in some way abandoned or nullified. It has been argued that similar reasoning applies to social category labels that may be able to change the psychological representation of the categorized objects (Goldstone, Lippa, & Shiffrin, 2001; Kikutani, Roberson, & Hanley, 2008) .
In support of such claims, Rothbart et al. (1997) found that when arbitrary category boundaries were superimposed on -and pitted against -meaningful continuous information, greater use was made of the former than the latter. Foroni and Rothbart (2011) found further, using a much richer stimulus set, that category labels had a power of their own that was not moderated by the expert source of the labels, or the consequences of applying the labels. Based on the disproportionate power of category labels to influence judgment suggested by this research, we expect that such labels would continue to exert their influence over previously categorized stimuli, even when the category labels have been removed.
Thus, the present research addresses the following questions: Once the effects of category labels have been established, do those effects disappear when the category labels are removed by exposing participants to the stimulus objects in its original continuous information? Or does it take a more active intervention to negate the role of category labels? In other words, does a category label system, once established, produce long-term effects as suggested by Harnad (1987) ?
Overview
In this study, we investigated the perseverance of category labels effects using a paradigm developed by Foroni and Rothbart (2011) . Foroni and Rothbart presented participants with silhouette drawings of female body types, ordered along a continuum from very thin to very heavy, and asked them to judge the degree of similarity between pairs of silhouettes (i.e., baseline). The task was then repeated in a subsequent second phase where category boundaries and labels were experimentally introduced and present at the time of the second judgments. The present experiment used a paradigm that is a modification of the one successfully implemented by Foroni and Rothbart (2011) and consisted of three phases, rather than two as the original one.
In the first phase all participants made similarity judgments between selected pairs of silhouettes that were presented together at their corresponding positions on the continuum.
In the second phase participants were assigned to one of three conditions: Control, labels absent, labels challenged. Participants in the control condition repeated the similarity judgment exactly as Phase 1, while category labels were present for both label conditions.
In the third phase of the experiment, all participants again judged the similarity between silhouettes along the continuum exactly as done in Phase 1. Participants of the labels challenged condition, but not those of the other two conditions, were exposed to a written rationale challenging the validity of the labels.
Method

Participants
One hundred-twenty-one students (71 females), participated in this computer-based experiment as partial fulfillment of a research requirement for an Introductory Psychology course.
Stimulus material and design
The stimulus material consisted of 9 female silhouettes, frontal view, at roughly equally-spaced intervals along a continuum ranging from very thin to very heavy (Fig. 1 , derived from Furnham & Alibhai, 1983) . The silhouettes were selected to allow the continuum to be divided into 3 equally-spaced regions with 3 silhouettes in each region.
Participants were seated in front of a personal computer where they could self-administer the experiment. Standardized instructions presented on the screen described the experiment as one involving social perception. The silhouettes were described as "Varying along a single continuum called the Body Ratio Index (or BRI) […]".
The experiment consisted of three phases separated by a short break (approximately 10 min of intervening tasks). All participants in Phase 1 were presented with the continuum and asked to express similarity judgments between selected pairs of silhouettes. In total 15 pairs of silhouettes, either one-or two-units apart from each other on the continuum were presented. The two silhouettes of each pair were presented together at their corresponding positions on the continuum and stayed on the screen until a judgment was expressed. Participants judged the similarity between the two silhouettes on a 9-point Likertscale (from 'not at all similar' to 'extremely similar') on three different dimensions ('personality,' 'life style,' and 'body type'). After participants entered the rating for the target pair, the next trial started with the subsequent pair presented on the continuum. In Phase 2 the nature of the continuum on which the stimuli were presented was systematically varied between subjects and participants again judged the similarity between silhouettes. In Phase 3, all participants judged again the similarity between silhouettes along the continuum exactly as was done in Phase 1. In each phase participants were informed that the silhouettes to be judged might be different from the previous phase.
Participants were assigned randomly to one of three conditions:
(a) Control condition: Participants were presented with the same exact continuum in Phase 1, 2, and 3, with no category boundary and no labels. (b) Labels absent condition: Participants were presented with a continuum with no category boundaries and no labels in Phase 1. In Phase 2 the continuum was divided by tick marks into three equally-spaced regions, with three labels attached ('anorexic,' 'normal,' and 'obese'). 1 During Phase 3 the continuum was exactly as in Phase 1. (c) Labels challenged condition. Participants were presented with a continuum with no category boundaries and no labels in Phase 1. In Phase 2 the continuum was divided by tick marks into three equally-spaced regions, with three 'strong' labels attached ('anorexic,' 'normal,' and 'obese') as the labels absent condition. However, just before starting Phase 3, participants in this condition read that "There is recent evidence from the Bulletin of American Nutritionists […] , that the most important information is represented by each silhouette's actual score on the BRI continuum rather than a silhouette's placement within a category.
[…] Any medical treatment would be based solely on a person's individual BRI score, and would never be based on their category membership […]" (cited from the experiment instructions). The previous rationale supported the invalidity of the label system. 2 The two label conditions differed only in the presence (or absence) of the above rationale for invalidity of the label system. The differences between the two label conditions may be thought of as the difference between a passive and an active abandonment of category labels: in both cases the category labels are absent, but in the labels challenged condition the participants are instructed to focus on the continuous rather than (the "invalid") categorical information.
Importantly, the debriefing phase confirmed that (a) participants believed that the labels were generated by expert nutritionists, (b) they accepted the validity of the 'challenge to the label system', and (c) they showed no signs that they have guessed the rationale and goals of the experiment.
Hypotheses
First, we predicted, in line with the results found by Foroni and Rothbart (2011) that category labels should result in greater perceived similarity for silhouettes sharing the same label than for those having different labels. This difference should be apparent in comparisons between Phase 1 and Phase 2. Second, we predicted that these labeling effects will be significantly reduced in magnitude after the labels were removed. Third, albeit reduced in magnitude, we expect that the labeling effects would continue to be present in Phase 3. Finally, we predicted that any reduction in the strength of labeling effects would be greater when the category labels are actively challenged (labels challenged condition) than if they are merely passively removed (labels absent condition).
Results
Data reduction
Each participant made three similarity judgments for each of the 15 pairs (in each phase). The three dimensions of similarity (physical, personality, and lifestyle similarity) were highly correlated (average within-subject correlation of r = .50 for Phase 1; r = .69 for Phase 2, and r = .72 for Phase 3). Thus, the three similarity judgments were averaged to create a single similarity measure for each pair of silhouettes (separately for each phase). The 15 pairs varied according to the distance between the members within a pair (1 vs. 2 units apart: first and third silhouette from left in Fig. 1 being an example of 2-unit apart pair), and to whether the members of the pair existed within the same or different categories (used in Phase 2: first and third silhouette from left being an example of within-category pair), resulting in four different pair-types for each phase: 1-unit apart/across-category boundary, 2-unit apart/acrosscategory boundary, 1-unit apart/within-category boundary, and 2-unit apart/within-category boundary. The similarity judgments for the pairs were averaged within each of these four pair-types creating four different similarity scores one for each pair-type (separately for each phase). Then, the 1-unit-apart and 2-unit-apart similarity scores were further averaged to yield a single within-category similarity score and a single acrosscategory similarity score separately for each phase.
3 For simplicity, we created a single index subtracting the across-boundary-similarity score from the within-boundary-similarity score: single categorization index (separately for each phase).
The primary evidence for categorization is present in the difference between within-and across-boundary similarity judgments as we move from an uncategorized state (Phase 1) to a categorized state (Phase 2). That is, the same pairs of silhouettes are judged first in the absence and then in the presence of category boundaries, and if category boundaries and labels have an effect, the within-category pairs should be judged as more similar, and across-category pairs should be judged as less similar (increasing the categorization index). This categorization index was used as the main dependent variable for all the analyses across Phases 1, 2, and 3. Increase in this index from Phase 1 to Phase 2 in the label conditions, for instance, would indicate an increase of the difference between within-and across-boundary pairs and thus evidence of categorization. Foroni and Rothbart (2011) demonstrated that the strength of the label is an important moderating factor of the magnitude of the labeling effects. A set of strong labels was therefore chosen for this experiment.
2 'Doctors from the American Nutritionists Association' were described as the source of the label system and of the information regarding its invalidity to maximize the power of the intervention.
3 Analyses including the factor distance (1-unit vs. 2-unit) did produce parallel results, thus, this factor was no longer considered.
4 Since within-boundary pairs (1-2,2-3,1-3, [4] [5] [5] [6] [4] [5] [6] [7] [8] [8] [9] [7] [8] [9] are different from the across-boundary pairs (2) (3) (4) (3) (4) (3) (4) (5) (5) (6) (7) (6) (7) (6) (7) (8) we anticipate that the baseline similarity of within-and across-boundary pairs may be different. This difference was also present in previous research (see Foroni & Rothbart, 2011) and it is most likely due to the presence of the extreme silhouettes 1 and 9 which are present for the withinboundary pairs, but absent for the across-boundary pairs. The presence of these baseline differences (responsible for the negative categorization indexes baseline, see Fig. 2 ) are assessed in phase 1 control condition and the key theoretical issue is how the categorization index changes as a result of the superimposition of category labels in Phase 2 and of their removal in Phase 3 in comparison to the control. 
Data analyses
We first analyze the full three-phase design and then we turn to analyze specifically the change in the categorization index from Phase 1 to Phase 2 (i.e., to test the effect of the presence of the labels). Then we will focus on the comparison between Phase 2 and Phase 3 to determine if abandoning the labels system reduces the effect of the labels. Finally, we will analyze the change in the categorization index from Phase 1 to Phase 3. This latter analysis will assess whether any categorization effect remains in Phase 3, after the categories and labels have been removed.
Phase 1, Phase 2, and Phase 3
A mixed 3×3 ANOVA was conducted on the categorization index, with the first factor within subjects (Time: Phase 1 vs. Phase 2 vs. Phase 3) and the second between subjects (Condition: control vs. labels absent vs. labels challenged). 5 The means and standard errors are presented in Fig. 2 .
There was a significant effect of Time (F(2, 203) = 35.62, p b .001, η 2 = . 23 6 ) showing a general increase in categorization index over time, both from Phase 1 to Phase 2, and from Phase 2 to Phase 3. In addition, the interaction between Time and Condition was also significant, F(4, 236) = 8.70, p b .001, η 2 = .13. The presence of the labels affected the categorization index across the three phases; namely, when labels are present they induce categorization effects. These results are in line with the findings reported by Foroni and Rothbart (2011) where the presence of labels differentially affects similarity judgments for within-and across-boundary pairs. We now turn to the comparison between Phase 1 and 2, then Phase 2 vs. Phase 3, and finally Phase 1 vs. Phase 3. In the following analyses, p-values are Bonferroni-corrected, when necessary, to correct for multiple comparisons.
Labeling effect: Phase 2 vs. Phase 1
The categorization index was subjected to a mixed 2 × 3 ANOVA with the first factor within subjects (Time: Phase 1 vs. Phase 2) and the second between subjects (Condition: control vs. labels absent vs. labels challenged).
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The factor time was significant indicating that the categorization effect in Phase 2 was significantly greater than in Phase 1, F(1, 118) = 50.79, p b .001, η 2 = .30. As expected, this effect was qualified by the interaction between Time and Condition F(2, 118) = 12.23, p = .001, η 2 = .17. Both label conditions show a significant increase from Phase 1 to Phase 2 (t(34) b 4.57, p = .003 and t(44) b 7.24, p = .003 for labels absent and labels challenged respectively) while the control condition shows no change, t(40) b 1, ns. In addition, the two label conditions did not differ from each other: namely, there is no difference in the magnitude of the reduction of the categorization effect (F b 1, ns. ). Thus, the presence of labels affects similarity judgments. Judging the similarity of pairs of silhouettes in the presence of labels increases the categorization index: namely, it makes the pairs sharing the same label (within-boundary pairs) appear more similar than those having different labels (across-boundary pairs). These results replicate and provide clear additional support for the biasing effect of the labels on judgments of similarity (Foroni & Rothbart, 2011; Rothbart et al., 1997) .
Abandoning the labels: Phase 3 vs. Phase 2
Both label conditions showed a significant increase in categorization effect from Phase 1 to Phase 2. Now we test whether abandoning the labels system in Phase 3 will reduce the categorization effect observed in Phase 2. The two label conditions (labels absent and labels challenged) will also be compared to test whether challenging the validity of the labels will be more powerful than simply removing them. Thus, the categorization index was subjected to a mixed 2 × 3 ANOVA with the first factor within subjects (Time: Phase 2 vs. Phase 3) and the second between subjects (Condition: control vs. labels absent vs. labels challenged).
The factor time was significant indicating that the categorization effect in Phase 2 was significantly greater than in Phase 3, F(1, 118)=27.98, pb .001, η 2 =.19. As expected this effect was qualified by the interaction between Time and Condition F(2, 118)=7.25, p=.001, η 2 =.11. Both label conditions show a significant decrease from Phase 2 to Phase 3 (t(34)b 3.93, p=.003 and t(44)b 5.02, p=.003 for labels absent and labels challenged respectively) while the control condition showed no change, t(40)b 1, ns. In addition, the two label conditions did not differ from each other: namely, there is no difference in the magnitude of the reduction of the categorization effect (Fb 1, ns.) .
Thus, abandoning a previously-used labeling system reduces its biasing effect as indicated by the significant reduction in the categorization index, a reduction that is not present in the control. It does not matter if the labels are passively abandoned (labels absent) or are actively challenged in their validity (labels challenged).
The perseverance of labeling effect: Phase 3 vs. Phase 1
Both label conditions showed a significant reduction in categorization effect from Phase 2 to Phase 3. However, evidence for the persisting effects of category labels would be present if in Phase 3 the label conditions still show a larger categorization index compared to Phase 1. The two label conditions (labels absent and labels challenged) will also be compared to test whether challenging the validity of the labels will be more powerful than simply removing them. The categorization index was subjected to a mixed 2 × 3 ANOVA with the first factor within subjects (Time: Phase 1 vs. Phase 3) and the second between subjects (Condition: control vs. labels absent vs. labels challenged). 5 The original ANOVA included Gender of the participants as a between-subject factor, but as Gender was not significant either as main effect or in interaction with other variables, it was not considered further in the analyses. 6 The number of degree of freedoms of this test of significance has been adjusted using Greenhouse-Geisser correction criteria to correct for the violation of Sphericity. 7 In this comparison (Phase 1 vs. Phase 2) as well as the following ones (Phase 2 vs. Phase 3 and Phase 1 vs. Phase 3) the results are the same if, instead, a covariate analysis of variance is used.
8 Note that the two label conditions (labels absent and labels challenged) differ from each other only in Phase 3. Thus, no difference is expected between them during phase 1 and 2. The factor time was significant indicating that the categorization index in Phase 3 was significantly greater than in Phase 1, F(1, 118)=17.36, pb .001, η 2 =.13. As expected this effect was qualified by the interaction between Time and Condition F(2, 118)=4.16, p=.018, η 2 =.07. Both label conditions still show in Phase 3 a larger categorization index compared to Phase 1 (t(34)b 3.37, p=.006 and t(44)b 3.06, p=.012 for labels absent and labels challenged respectively) while the control condition shows no change, t(40)b 1, ns. In addition, the two label conditions did not differ from each other: namely, there is no difference in the magnitude of the perseverance of the categorization effect (Fb 1, ns.) .
Even though abandoning a previously-used label system reduces its biasing effect, the labeling effects nonetheless persist. Moreover, it does not seem to matter whether the label system is passively abandoned or is actively challenged.
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Discussion Labels have strong influences on participants' perceived similarity of pairs of silhouettes. When labels are present (Phase 2) participants judged individuals sharing the same label as more similar than those having different labels. These results replicate those reported by Foroni and Rothbart (2011) and support the notion of languageinduced effects similar to category perception (Harnad, 2003) . When the silhouettes are subsequently shown again without labels (Phase 3), the labeling effects are reduced in magnitude but they nevertheless persist. It did not matter if the labels were simply abandoned (labels absent condition) or, in addition, had their validity challenged (labels challenged condition). Although differences between the passive and active abandonment of category labels were expected, none were found in this research. Perhaps even an active challenge to the legitimacy of the category labels is not sufficient to override categorization effects. Future research should try to identify possible ways to reduce the persistence of the labeling effects in the same way that debiasing research tested the limits of cognitive processes (e.g., Galinsky & Moskowitz, 2000) ; extending the time period between 'Phase 2' and 'Phase 3' or providing more explicit and powerful attempts to discredit the labels are good candidates for future research.
The data reported here are consistent with the view that categories influence the representation of categorized objects (cf. Goldstone et al., 2001) , and also consistent with Harnad's (1987) suggestion that a categorization system produces a loss of information that can't easily be regained once the categorization system is discharged or abandoned.
In our view, the visual judgment paradigm used here provides a stringent test of our hypotheses. First, familiar stimuli were used and pairs of stimuli were simultaneously present when judgments were made. Then, each silhouette's position on the continuum is apparent, visible, and hard to ignore, making it easy for participants to ignore category labels when no longer present. Nevertheless, participants continue to show significant labeling effects. Thus, we should expect even stronger effects when the labeling system is less easily ignored (e.g., after a long history of usage or in the absence of evidence for its invalidity) or the situation becomes more complex and ambiguous that characterizes daily life (cf. Corneille, Klein, Lambert, & Judd, 2002) .
In line with this argument, in an interesting experiment with stock portfolio managers (Kida, Smith, & Maletta, 1998) , participants studied two sets of stocks presented sequentially. In List 1, one stock (stock A) stood out from all the others as superior on a number of indexes. Later, participants studied List 2, where all stocks were roughly comparable in quality, where some stocks might be higher of some indexes while others were higher on different indexes. When then asked to choose between stock A from List 1 and say stock G from List 2 -where stock G was slightly but consistently higher than stock A on the various indexesparticipants showed a strong preference for stock A over G. Presumably stock A had been categorized as 'best' within its List 1, and was preferred over stock G which was categorized (at best) as 'above average' within its List 2. In short, the participants were focused on the evaluative labels, which favored stock A over G, and ignored the far more relevant continuous information, which favored stock G over A.
How much of the present effects are attributable to experimenter demand, or strategic approaches to the experiment (Goldstone et al., 2001) ? Although demand characteristics cannot be ruled out with certainty, several arguments are relevant to this concern. First, postexperimental debriefings indicated that participants accepted the validity of the challenge by expert nutritionists and tried to ignore the categorization system. Second, the present findings are entirely consistent with the results obtained with absolute estimates of weight used in Foroni and Rothbart (2011) , a measure that is less susceptible to experimenter demands (cf. Kobrynowicz & Biernat, 1997) . Third, if the participants were sensitive to experimenter demands, the effects of category labels should have been much less in the labels challenged condition than in the labels absent condition, yet the effects across the conditions were virtually identical (F b 1).
Once objects along a continuum are grouped into a small number of subtended categories, those objects become equated with the categories and lose the properties that originally differentiated one category member from another. The simple act of naming a section of a continuum will imply that a category is richly structured (Hall & Moore, 1997; Markman, 1989) , when in reality it is not and this may stimulate essentialistic assumptions about category member (see also Carnaghi et al., 2008) . The present results suggest that such effects may be hard to eliminate. Once someone is categorized as part of the category "obese", for instance, he or she will face the implications of this membership longer after the labels are removed or longer after the labels no longer apply (e.g., after a successful diet and/or physical exercise) as the effects of stigma on social perception persist long after the category label is no longer applicable as implied by Rosenhan's (1973) 
However, there may be even more pernicious implications of such persistence. Using the same continuum, labels, and stimuli, in fact, Foroni (2006) showed that the labels affect also female participants' judgments of their own body -modifying their own body image. Thus this research may have also implications for mental health (cf. Grogan, 1999) .
The perseverative effects observed here have direct implications for social perception. The link between the perseverative effects of category labels and the de-individualization of group members is an important one and deserves further investigation (cf., Hamilton et al., 1990) . More generally, however, it should be clear that the type of categorization effects demonstrated here is intimately linked to the process of stereotyping. It is implicit in the definition of a stereotype that a category label minimizes within-category differences and accentuates between-category differences, and this research may help explaining the persistence of stereotyping effects, often in the absence of confirming information (e.g., Rothbart & John, 1985) .
The importance of this issue for social perception and judgment cannot be over-estimated, as many theories of stereotype change are predicated on the assumption that members originally perceived as 'only' category members come to acquire a complex set of individuating characteristics, which in turn increases the perceived complexity of the category as a whole (Fiske & Neuberg, 1990) . These findings suggest 9 For simplicity and because of the focus of the present paper we implemented as main dependent variable a single index (single categorization index) for each phase. We also conducted 2 separate 3 × 3 ANOVAs on within-boundary-similarity and across-boundary-similarity ratings with the first factor within subjects (Time: Phase 1 vs. Phase 2 vs. Phase 3) and the second between subjects (Condition: control vs. labels absent vs. labels challenged). The results parallel the one reported here for the combined index. Labels significantly increase within-boundary similarity (Time effect: that the de-categorization process may be difficult, especially when a set of category labels has a long history of use. To the extent that category labels change the representation of social objects, it may argue in favor of those models of stereotype change based on re-categorization. Recategorizing outgroup members as ingroup members, for example, through the use of a common, superordinate category label has been effective (e.g., Gaertner & Dovidio, 1986) , where a more recent favorable category label can be substituted for an older less favorable label.
